To address the function of Pk, we examined the patdomain and preventing Dsh cortical localization. This tern of Dsh localization in pk mutants. In a pk pk-sple mutant activity is linked to Fz/Dsh activity on the adjacent cell wing, Fz-dependent recruitment of Dsh to the memsurface. Beginning from a nearly symmetrical distribubrane at the beginning of pupariation occurs as in wildtion of Fz and Dsh, the system acts as a feedback loop type ( Figure 1C ), implying that normal, nearly symmetric that amplifies small differences in initial Fz activity on activation of Fz occurs. However, at later times, less adjacent P-D intercellular boundaries, resulting in large Dsh accumulates at the cortex than in wild-type, and differences between proximal and distal Fz, Dsh, and Pk.
cortical Dsh fails to become asymmetrically localized, instead remaining symmetrically distributed even at 30 hr APF ( Figure 1D ). Similarly, Fz fails to localize asymResults metrically in a pk pk-sple wing (Strutt, 2001 Figures 2D-2F) . Furthermore, by staining for Pk in wings containing pk pk-sple clones, it can be seen that Pk is present only on the proximal sides of cells ( Figure 2G ). Therefore, rather than being present on the distal side of the cell as are Dsh and Fz, Pk is found across the intercellular P-D interface, on the proximal side of the neighboring cell.
The presence of Pk at the proximal side of the cell suggests that Pk may be required for the distal accumulation of Dsh and Fz in the neighboring cell. We therefore asked whether Pk functions non-cell-autonomously. To do this, we examined Dsh localization in and around pk pk-sple loss-of-function clones. If Pk acts non-cell-autonomously, Dsh accumulation at the proximal clone border should resemble that in the interior of the clone, while Dsh accumulation at the distal clone border should be wild-type. These differences are somewhat subtle (compare Figures 1B and 1D ) but can be detected and quantitated ( Figures 2H and 2I) . Within the clone, Dsh localization remains uniform around cells, as is seen in pk pk-sple mutant wings ( Figure 2H ). At the distal border of the clone, Dsh accumulates to levels similar to those achieved in the surrounding wild-type tissue (distal clone border mean pixel luminosity per boundary, 90.0 Ϯ 9.5; compared with 92.1 Ϯ 6.2 at surrounding wild-type P-D boundaries), indicating that Pk function at the proximal side of the wild-type cell promotes normal Dsh accumulation in the adjacent pk pk-sple mutant cell. In contrast, at the proximal border of the clone, Dsh is present at a lower level (mean pixel luminosity per boundary 76.2 Ϯ 4.1) that is similar to the interior of the clone (mean pixel luminosity per boundary 78.8 Ϯ 5.6), implying that Pk in the neighboring wild-type cell is unable to promote Fz levels between adjacent cell surfaces result in Pk accumulation by studying the borders of fz mutant clones ( Figures 3E-3G) . Pk was seen to accumulate at As an additional test, cells overexpressing Fz were metric localization of Pk; in the wild-type, high levels of Because Pk overexpression in clones phenocopies fz S-transferase (GST) pull-down assay, we found that fulllength, in vitro translated Pk Sple bound to a GST-Dsh loss-of-function clones, we infer that they have antagonistic effects on hair polarity. As an additional test of fusion protein but not to GST alone ( Figure 5A ). To determine the domain dependency of this interaction, we this, we compared the wing hair polarity patterns produced by overexpressing either Fz or Pk (Figures 4C-tested domains of Pk for binding to individual Dsh domains. We found that a Pk construct containing just the 4F). We used the Gal4/UAS system (Brand and Perrimon, 1993) to drive overexpression of Fz or two isoforms of conserved PET and LIM domains that are common to all Pk isoforms (PkPETLIM), but not either domain indiPk in a stripe along the antero-posterior boundary. As previously shown, Fz overexpression causes wing hairs vidually, is sufficient for binding to full-length Dsh (not shown). Furthermore, of the three defined Dsh domains, to point away from the center of the expression domain, cell is linked to the accumulation of Pk on the proximal side of the adjacent cell and that accumulation of Pk Since the Dsh DEP domain is required for membrane localization, we hypothesized that Pk antagonizes Fz suppresses Fz/Dsh localization at the proximal cell cortex. In this way, Fz and Pk appear to function in a feedactivity by interfering with Dsh membrane localization. To test this, it was necessary to find conditions in which back loop rather than a linear signaling pathway. We sought to further understand the ordering of these memPk activity was uncoupled from Fz/Dsh activity in the adjacent cell. We therefore reconstituted Fz-dependent bers of the PCP pathway through epistasis analysis. The loss-of-function phenotypes of pk pk-sple , dsh, and Dsh localization in cultured cells. In U20S cells, transfected GFP-tagged Dsh (Dsh::GFP) can be seen in puncfz are very similar, suggesting that they activate the same signaling mechanism. However, these similarities tate patches in the cytoplasm (Figures 5C and 5F ). On cotransfection with Fz, Dsh::GFP is translocated to the make classical genetic epistasis tests difficult to interpret. In previous work, Fz overexpression phenotypes cell membrane, as was seen in a similar frog animal cap assay (Figures 5D and 5G; Axelrod et al., 1998) Pk accumulation is seen to run parallel to the clone, White prepupae were then collected and aged at 25ЊC. even at a distance from the mutant cells ( Figure 3E ). 
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